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AUTHORS: Shtrikhman, R.A., Shoykhet, D.N.; and Mq{kovskiy. L.Ya.

TITLE: On the primary and secondary processes
during the synthesis of zinc-strontium-
phosphor in reducing atmosphere

occurring
phosphate

PERIODICAL: Zhurnal prikladnoy khimii, v

. 34, no. 9, 1961,
1912 - 1920

TEXT: This paper reports studies on the primary reaction involved
in the formation of the mixed Zn and Sr or-hophosphate base and

those reactions which are involved in the specific effect of the
reducing atmosphere on the phosphor compos-tion. The base composi-
tion studied was Zny ,, Sr2,56 ( AK

\P04)20 Separate components of the
charge we

Zn
(PO

)
4)2 . 2H20. Differential thermal analysis was carried out with

a Cr-alumel thermocouple and a rulti-poin~
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re roasted in air and consisted of: SrHPO4, Sr303,

potentiometer type EPP-
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ZSrHPO4 + SI‘CO.j = SrB(PO4)2 - HZO + 002

Sr2P207 + SrCO3 = Sr3(PO4)2 + CO,

Sr2P207 + Sr0 = SrB(PO4)2.

In the 3-component mixture, dehydration of tne iZn phosphate also

occurse.

The reducing atmosphere used is a mixture of

H2 and N2.

Heating in H2 fiow alone causes the product 10 pecome blackened D<

and lose juminosity. If gsubsequently roasted in a neutral gas at-
mosphere at 1100°C, the white color of the product is restored. X-

ray analysis of products showed t
(3 - 5 hours) 18 SrB(PO)2

Zn3(P04)2. Sr phosphate forms at a

ing in H2

hat the product obtained by heat-

with 2n metal impuritys with

temperature of 9OOOC, whereas

introduction of 2n into the lattice takes place at @ higher tempe-
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rature and over a longer period of time. The reducing atmosphnere
may be H2 + N2 or may be an alternating flow of H2 + N2 and of N2.

The condensate formed during the heating mainiy consists of Zn
with smali amcunts of P and Zn P2. There are 3 tables, 3 figures,
and 21 references: 3 Soviet-bléc and 18 rion-Soviet-bloc, The 4 mos:
recent references 5 the English-language publi:ations read as
follows: R.C. Ropp; R.W. Mooney, J. Electroch. Soc., 107, 15,

1960; R.C. Ropp; M.A. Aia, Anal. Chem., 31, 103%, .9%9; W.L. Wan-
maker, B. Bakker,; J. Electroch. Soc., 106, 1027, :959; K.H. Butler,
U.S. Patent 2,898 302, 1959,

ASSOCIATION: Gesudarstvennyy institut prikladnoy khimii (State In-
stizute of Applied Chemistry)

SUBMITTED: November 24, 1960
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AUTHORS Vekshina, N. V., and Markovskiy, L. Ya,

TITLE: Some chemical properties of the alkaline-earth hexa-
borides

PERIODICAL: Zburnal prikladnoy khimii, v. 34, no. 10, 1961, 21712175

TEXTs The anthors studied the chemical reactivity of CBBB; Bal!s, and

Sl--n6 produced in the course of an investigation of methods for their pre-

paration (Ref. 11: Zhur. prikladnoy khim. 31, 1958, 1293). The tests em-
ployed conasisted in treating these compounds with acids and bases and
heating them separately with oxygen, nitrogen and carbon. Of these tests,
only the oxidation was studied previously. The hexaborides were used in a
powdery form (particle size € 44 ) and analyzed as follovs: CaBg ~

38.2% Ca, 61.9% B} SrBg - 57.4% Sr, 42.8% Bj BaBy - 67.8% Ba, 31.9% B,
(a) Treatment with acids and bases. The boride (10 g) vas added to the

Card 1/5
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reagent (250 ml) and the mixture was alloved to stand at room temperature
without stirring. The results are given in tabulated forms

Boride Reagent Percentage of dissolution after:
1 hr. 2 hra. 1 day 2 days 4 days 10 days

C.Bs HCl, d ~ 1,19 0.5 0.5 1.7 1.8 1.3 1.5

" 1128049 d - 1,84 dtid not decomponre
HNOa, de«1.42 91.5 97,3 100.0 - -
NaOR, 50% 2,2 2,2 2,0 2.4 2,2
Na,C0,4, 50% 0.3 004 0.4 0,2 0,3
HCl, 4 = 1,19 0,7 0.8 1.4 1.5 1.2

B2SO d = 1,84 did not decompose

mosg d = 1042 9805 10000 [ad - -

(Teble is continued on Card 3)
Card 2/5
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SrBg NaOH, 50% 0.8 1.2 1.6 1.4 1.9 1.9
" N8 ,C0q, 50% - - 1.3 1.5 1.5

BaBg BCl, d = 1.19 0.8 1.1 1.6 2.0 2,9 3.0
" ﬂ2804, d = 1.84 did not decom pose

v mo,, d = 1.42 94.0 98.8 100.0 - - -
" NaOH, 50% 1.2 1.2 1.9 1.7 1.8 1.9
" Naacoa, 50% 0.6 1.2 1.4 1.2 1.2 1.4

No hydrolysis occurred on treating the borides with boiling dil. HC1l and
no boranes evolved. (b) Stability op heating with Oge The compounds

were placed in 8 quartz boat and heated at 500°C to 120000 in a stream of
ary 02. Experiments with CrB2, TiB, and ZrB, vere included for comparison.

Fige 3 shovs & fair rate of oxidation at 650°C and over. Experiments

b
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conducted at 900°C showed that the oxidation is proceeding at a fair rate
during the first 30 min. but attains a limiting value after 2 hours (39%

for CaBe, 42% for SrBs, and 46% for BaBG). This was explained by the for—

mation of a protective film of borates which, however, vanishes at higher
temperatures. (¢) Stability of heating with carbon and 'igh ni trogen.

1 : 1 mixtures of borides with graphite vere heated at 1700 C to 2000 Ca
also, borides were heated in a stream of N, at 800, 1000, 1200 and 1400 C.

The products were analyzed by chemical and X-ray analysis. No nitrides or
boron carbides were shown to be formed. Conclusions: The hexaborides of
Ca, Sr and Ba are shown to be even more inert than the borides of tramsition
metals. This fact is said to confirm the author's previously expressed
view (Ref. 15: Zhur, neorg. khim. 34, 1957, 2) that the stability of 8
boride increases with the number of boron atoms contained. There are 3
figures, 1 table and 15 references: 7 Soviet-bloc and B non-Soviet-bloc.

The reference to the Engl ish-languoge publication reads as follows: H.
Moissan, A. Williams, C. To 125, 629 (1897). ‘ﬁ
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ASSOCIATION:  Gosudarstvennyy institut prikladnoy khimii (State Institute
of Applied Chemistry)

SUBMITTED: “Pebruary 28, 1961 w(%)
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Fig. 3. Depenﬂence of the rate of
boride oxidation on temperature

A - rate of oxidation ($ of oxidized 2l

boride within 1 hr.); B - temperature

of calcination (°C). T (p)
500 500 1200

Fia,
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t — Cab,, 2—-SrB J—-Ban. 4 —CrB,.
— TiB,, 6 — ZrB,.
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the production of zinc selenide ty

Reactions accompanying
ifide with selenous acid

TITLE:
interaction of zinc su

»

i1, v. T, no. 3, 1962, Db SLE

PEZRIODICAL: Zhurnal neorganichesoy vhim -
(zh. neorg. kkimii, 2, 2792 (1957); ibid., 2,

0042 (1960); Tr. gos. in-ta pri¥l. khimii, 43, 128 (1960)), the authors
had studied the following reactions hetween an aqueous sugpension of 2ZnS

and H2Saoax

TEXT: In previous papers

1nS + H;5¢0; — 7nSe0; +4- HaS .
ZnSe0s + 11,520, — ZnSe0,- HeSeOs -
ZnSe05- HeSe0s + ZuS — 2ZnSe0; + HaS

H,SoO,—&-ZH,S-» Se+?,S+3H,O 1y
27208 + 3143500; — 3705603 + 25 + Se + 3H,0

charge are examined more clovely

y exothermic reacticr

e roasting
btained by the strongl

The reactions taking place in th
here. The orange-colored mass O

card 1/6

APPR :
OVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520006-2"



"APPROVED FOR RELEASE 06/14/2000 CIA-RDP86 00513R001032520006 2 _

$/078/62/007 /003 /G
Reactions accompanying the... B110/3138

of ZnS (Zn 66.1% and S 32.2%) and R %eO (~20 g of Sed, per 100 ; of E.7)

was dried at 100 - 120°C. The heating curves were taken on an 17, -%4
(FPK-54) pyrometer at a heating rate of 15 - 20°C/mm. The powder patterne

of the roasted powder were taken with Fe KK radiation. Taking the ratio of

1 mole of ZnS/1 mole of H2Se03, which is the optimum in ZnSe production,

the reaction reads:

748 + H;Se0; — 2/32nSe0, -
4 2735 4 11380 4 1/37nS -+ H 0O (2)

Heating curves with the ratios Zn3 : HZSeO3 = 1: 1 and 2 : 3 display
endothernic melting effects at 120°C for S and 220° for Se and strong exo-

thermic effects at ~400°C. Here, ZnSeO3 is protably reduced by S or ZnS
as follows: ZnS00s 4+ S; ZnSeOy + ZnS; ZuO + ZnS;

ZnO -+ ZuS + Se; ZnSc0, 4 SO4; ZnS + Se0y;
Card 2/6 _ ZnSeQy — Zn0 + Se0,

B
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As the SeO2 content of the charge risea, so also do the rercentage of Ge
sublimation, and the 7Zn content in the solid phase. Zn3 : PQSeO% = 11

yields the maximum ZnSe content. Further increase in ii,ce0, causes &

decrease in 7ZnSe. 2nJ : fi,5e0; = 2+ 3 (63% by weight of SeOg) gie A Und
(~O.1f of Ge). This can be attriruted to the oxidizing wffe-t of ihe Sel,
which is formed at oT above 600°c. If ZnSe mixed with ZnSeO5 or SniD, is

coasted at 800°C, starting from €00°C it is almost quantitatively trene-
formed to ZnO. The exothrermic effect at 600°C is based on 7nSe oxidation,
and the endothermic at ~700°C on Se evaporation. 2 ZnSeO3 + 35 roasted in e

N, atmosphere for 30 min yielded 20.0% ZnSe at 400°¢c, 67.2°C at 600°C and

69.1% at BOOOC. The ZnS, also formed at AOOOC, results from the secondary
reaction: ZnSe + g — ZnS + Sej ZnSO4 forms in a yleld of 3C% after

10 min roasting of ZnSeO3 at 450 - SOOOC in SO2 atmosphere according to ihe

reaction ZZnSeO3 + 2SO2 — 2ZnSO4 + Se + 5802. At BOOOC, {t changes into
card 3/6

APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R001032520006-2"



"APPROVED FOR RELEASE: 06/14/2000

L. SEE

CIA-RDP86-00513

5/078/€2,/007,/2.7 7t
Reactions accompanying the... R110/B138

Zn0 via oxysulfate. Zinc sulfite reacts with zinc selenite acroriire

ZnS + 2Zn5e03 —— 27Zn0 + Znso4 + 25e at 20% selenite conternt and 7n”

— ZnSe + Zn0 + 302 at 45000. Since 22n0 + Zn5 — 37Zn + S50, i only
thermodynamically possible above 15000C, 502 and ZnSe formation {140 and

38 kcal, respectively) can only be achieved by adding Se. Most of the Zn0

is therefore converted into ZrSe. 1In QZnSeO3 + 25 + Se, ZnS binds tlLe

formed ZnO. Therefore, in the ratio ZnS : HZSeOB» 1, only slight Zn0O

impurities are formed, which do not influence the luminescence properties of
commercial sulfide selenide luminophores. W¥ithout Se, Zn0 will form by
sublimation with a slow temperature rise. Forced temperature rise and
average charges are therefore best:

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520006-2"
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2Z2nS 4 3H;Sef;— 27nSe0; + 25 + Se 4 3H,0:
ratio2:3%  ia708e0, + 25 + Se — 4:3ZaSe +- 2805 - So -
23705003+ 2/350; — 2;37.n50,-+ 1/350 - 1/35¢0, .
2/3ZuSe + 1/35¢0; — 2:37n0 + So
2/3ZnSe -t 2/37nS0, — 43200 4- 2/3504 + 2i35e
Cy»MapHo inmeem:
Total: 22nS00s 4+ 25 + Sc — 2Zn0 + 280, + 380

Nan muxma 1:4, gonyucHnoit no peaKuny .
ZnS 4 HSe0y — 2/3720Se0; + 2/35 + 1/3Se + 1/3Zn8 + H,0 (4 )
P 4/9ZnSeV, + 2/3S — 4/8ZnSe +2/350, 700
ratio 111 ornS + 2/92n800, — 2/9ZnSe +- 2/950; + 2/9Zn
2/9Zn0 + 1/92nS + 3/9Se — 3/9ZnSe + 17950,

CyMmapHO HMeeM: -+ 255 - 17350 4 13795 — ZaSo -+ 505

Tota L ' 2(3ZnSeOa

card 5/6
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The side reactions modifying these "ideal schemes" depend on experimentu)
conditions. M. Z. Aleksandrovi is tharked for assistance in the experiments.
There are 3% figures, 7 tables, and 13 references: 9 Soviet and 4 non-
Soviet. The reference to the Englisn-language publication reads a9
follows: G. Crosdby, U. S. Patent 2818391, December 31, 1957.
e

ASSOCIATIOR: Gosudarstvenny institut prikladnoy khimii (State Institute of -

Applied Chemistry) ‘

SUBMITTED: November 1, 1960
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SMIRKOVA, R, I., MARKOVSKIY, L.Ya,

Raactions taking place in the interaction ol cadm.um sulfide

dry powders with selenious anhydride. Zhur.neorg.khim, 7

no.6:1366—1369 Je '62, (MIRA 15:0)
(Cadmium sulfide) (Selenium oxide)
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AUTHORS: Vekshina, N. V. and Markovskiy,_?._Ya,

TITLE: Study of reactions taking place during the preparation
of hexaborides of alkaline-earth metals by reduction
with carbon

PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 1, 1962, 30-37

TEXT: Using chemically pure materials, the authors made a detailed
series of studies of the reactions which occur during the prepara-
tion of Ca, Ba and Sr hexaborides by heating mixtures of varying
composition of the oxides with graphite and B. The primary sinter,
liquid and gaseous products of hydrolysis and insoluble residues

were analyzed. The possible interactions are discussed. Using a :
charge of optimum composition (CaQ + 3B203 + 5C), it was found that, A

up to 150000, the only reaction was between the metal oxide and
boron to form borates. Reduction with C commenced at 1700° but, at
this temperature,; the products were boron carbide and graphite.
The optimum temperature for the formation of hexaborides was found

Card 1/2
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to be 1900°C. The tendency to form MC4B2 increases from Ca to Sr

to Ba. Optimum conditions for obtaining nearly stoichiometric yields

of the hexaborides are shown in tabulated form. There are 1 figure,

4 tables and 8 references: 5 Soviet-bloc and 3 non-Soviet-bloc.

The references to the English-language publications read as fol- X
lows: H. Blumenthal, Powd. Metal. Bull., v. 7, 79, 19565 A. Stuck,
'Hydrides of Boron and Silicon' (193%); P. Blum and P. Bertaut,

Acta Cryst., v. 7, 81, (1954).

ASSOCIATION: Gosudarstvenny institut prikladnoy khimii (State In-
stitute of Applied Chemistry)

SUBMITTED: April 5, 1961

Card 2/2
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AUTHORS ¢ Markovskiy, L. fa. and Bezruk, Ye. T.
o

TI1TLE: The chemicai stability of some transitional met.l
porides (II)

PERIVUDICAL: Zhurnal prikladnoy khimii, v. 35, no. 3

TEXT: In continuation of caurlier work the authors studied the
mical stability towards acid hydrolysis of the different poride. ol
Mn, 2r, Fe, Ni and Co to establish a relationship beiween boriide
stability towards hydrolysis and boron contents of the com ouna. v
thiis end, anB, MnB, Mn3B4, MnBZ, FeB, FeZB, CoB, COZB, 7035, Nin,
Ni4B3,
elements, treated with a 1:2 HCl solution, and their reaction pro-
ducts analyzed for diborane, tetraborane and hydrogen. It was shown
that boranes and hydrogen were formed in each case. The graduail in-

crease of B contents in every group is connected with a sharp de-
crease in the rate of decomposition, as well as in borane formation,

Card:iZZ

NizB, Ni3B, CrB, Cr583 and Cr2B were synthesized from tre
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The stability of isostructural borides increased from 2r o 5.
increased stubility of boron-rich compounis was interpreved
terms of corresyondingly increasing strength of 3-3 vonda. Tho-

re 2 figures, 6 tables and 20 references: 10 Soviet-bloc ...
non-3oviet-bloc. The 4 most recent references to the Englis: —J;u
guage publications read as follows: Binder and B. Post, Actu cr;
stallo%raph., 13, 356, (1960); S. Rundgvist, Acta chen., Scand. Iﬁ,

1196, (1959); H. Blumenthal, Powder Metal. Bull., 6, 48, (19515;
Newkirk and D. Hurd, J. Am. Chem. Soc., 77, 241, (1955},

SUBMITTED: April 5, 1961

Card 2/2
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AUTHORS ¢ harxovskiy, L, Ya. and Kaputovskaya, 5. V.

TITLE: Certain chemical properties of Mg borides ani tne:r
role in preparing elemental B Dy a magnesiothierrnl

me tlod
PIRIODICAL: Zhurnal prixladnoy knimii, v. 35, no. 4, 1962, 723-729

TZXT: The interactions of Mg borides with aerial 0,, N, and ¢ were
studied. Preparation and analysis of the borides ard of anorphLous
3, which was also tested for oxidation resistance, are briefly zen-
tioned. 1-g-samples of the powdered materials (99—100%,§10/u) were
pressed into quartz tubes open at one end (15 mm dia.) and’ were
oxidized in a slow current of uir between 400 - 6009C, for O - 1%
hours. It was found that oxidation resistance deareased in the or-
der MgB121>MgB6)>MgB4, the higher borides being unaffected up to

550 = 575°C. Short-period oxidation (15 min.) at 500 - 600°C, fol-
lowed by extraction with 1:1 HCl showed that Mg was attacked in /
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prefererce to 3, owing to 4 deficiency of surface BqO3 which pre-
“
vented tle formation of 4 protective oxide layer. Abgence of the
latter tended to reduce the long term (15 hrs% stability of Xgﬁqv
and rgB, towards oxidation, in comparison with MgB. und Mi, B, whioh
576 652 273

oxidized more Tapidly at firss. lio Mg nitrides were Tormea. Resioe

<da

ance to O-free N, was studied over 2 - 3 hours between 600 - 1ah0!g
o

ard was found to be high, especially for the higher borides. o
teraction with graphite was deterted up to 1800°C., A Giscuss:an
next given o the aagnesiothermal produciion of amorphous b,

ing that 'ioissan's boron' consisis of IligB, containing 20
and 3 suboxides, probavly as a sol.g solutign. Tnis is f£oliyveg o
consideration of tie role o- Eg312 in purifying B by vacuc-trernua

and selective oxidation methods. The help of Yu. D. Konirasicv witn
the {-ray work is acinowiedged. There ure 6 figjures, 4 tavics g
5 references: 11 Soviet-biluc and 4 non-Soviet-bloc. Tie references
to the English-languuage publications read as follows: . Joneg,
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Some results of the study of the phase composit.Lon and
Juminescent properties of the system Zn, (PO 5= 8r3 (
Znur ,prikl.khim, 35 no. T:1434-1441 .]’1 2, (M%RA 15:8)
{Zinc phosphate) (Strontium phsophat,e)
(Iaminescent substances)
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s/080/62/035/009/011/014
D287/D307

AUTIHORS ¢ l'arkovskiy, L.Ya.,_Vekshina, N.V., and Pron', G.F.

TITLE: The formation of boron carbides during the reduction
of rare earth metal oxide mixtures and of boron with
carbon :

PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 9, 1962,
2090 - 2091 .

TE¥T: The present work is a continuation of earlier investigations
carried out by the authors on the formation of lanthanide borides
and on metal - boron - carbon systems. Experiments on the C-reduc-
tion of mixtures containing CeO2 or La203'and B203 were carried out

at temperatures between 1900 and 2000°C, under the conditions des-
cribed earlier. The reduction products were found to contain a con-
siderable quantity of a chemically unstable product; hydrolysis of
the latter induced the following reactions: B and the metal went
into solution, C and a certain percentage of B formed polymeric or-
canic compounds. These resulis, as well as x-ray data from prelimi-
ndry investigations, proved that boron carbides were formed in the
Card 1/2
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systems Ce-B-C and La-B-C ana that the properties of the compouncs
vere similar to the characieristics of boron carbides of alkaline
earth metals. There is 1 table.

SUBKITTED: Decenber 18, 1661
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Phase composition and luminescent properties of the
gystem
?3(723)2 - Ca3(P0;),. Zhur.prikl.khim. 36 no.631186-1192
() . (MIRA 16:)
1. Gosudarstvennyy institut prikladnoy khimii,
(2inc phosphates) (Calcium phosphates)

(Luminescence)
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MIRONOV, I.A.; MARKOVSKIY, L.Ya.

Electroluminescent properties of lumino
phors on the basis of zinc-
cadmium-sulfoselenides, Opt. i spektr, 16 no.2:285-289 F 64,

(MIRA 17:4)
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| ACCESSION KR: APLO2UT6S5 §/0080/ 64/ 037/ 003/ 0bg2/ OkgT-.

EAUI'HOR: Mironov, I. A.; Markovokiy, L. Ta.

;Tm-E: The influence of oxygen on the luminescent properties of nonactivated zine
i selenide

iSOURCE: Zhurnal prikladnoy khimii, v. 37, no. 3, 1964, 492-h97

TOPIC TAGS: Oxygen, luminescent property, zinc selenide, radiation, solubility,Zn
Se luminescence, Zn0

. ABSTRACT: The purpose of the work is accurately to define the effect of oxidizing

. agents on ZnSe luminescence. In particular, the problem of determining the minimum
' quantities of oxygen which cause a change in luminescent properties, and establish

' the nature of these changes was raised. It was necessary to develop & special
imethod for this in order to determine the low quantities of oxygen in zinc selenide.
' (Figure 1 Enclosure) Data indicated that the presence of oxygen in zinc selenlde

! shows up in the luminescent properties of a self-activated luminophore. This 1s

: combined with the formation of gzinc oxide on the surface of the zinc selenide grain;
; the zinc oxide being formed is activated by the selenium and its luminescence

Cord I3
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( Amax. = 610-620 mp ) is added to the zinc selenide luminescence. The displacement
‘of & maximum of radiation as a result of ZnSe oxidation can take place only when
the original zinc selenide has a low luminescence brightness. Then the relation

of intensive luminescence of ZnSe and Zn0O. Se dan reach a point where the maximum
of the integral curve is moved to the short-wave side (in the extreme case up to '
,610-620 mp ). Based on data obtained, it 1is possible to assume that solubility of

! oxygen in zinc selenide does not exceed 0.l weight % in every case. However, this

| value of solubility should first be examined since more accurate formulation of

the experiment is required in order to determine true solublility. Origh art. has:

5 figures, 3 tables.
"1 ASSOCIATION: none
SUBMITTED: OfMay63
SUB CODE: CH, EL-
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Fig. 1

Diagram of instrument to determine
microquantities of oxygen in zinc
selenide

1- quartz reaction vessel

2-magnet controlled section

3- branch for freezing out the gas with
a capillary 5 -of a certain volume

4- mercury manometer

6-furnace at 1100C

7-thermocouple manometric tube

8, 11-magnetic rods

8- water cooler

10 - capacity heated to 450-500C

12- crucibles with batches of analyzed
material
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ACCESSION NR: AT4044998 $/3110/64/000/051/0102/0106

AUTHOR: Kolpakova, A.A., Markovskiy, L. Ya.
. ——

TITLE: Luminescent properties of the magnesium silicate system after activation with
cerium and manganese

SOURCE: Leningrad. Gosudarstvenny*y institut prikladnoy khimii. Trudy*, no. 51,
1964. Khimiya i tekhnologiya lyuminoforov (Chemistry and technology of luminophors),
102-106

TOPIC TAGS: luminophor, magnesium silicate, activated magnesium silicate, silicate
luminescence, cerium, manganese, luminescence spectrum, absorption spectrum

ABSTRACT: The phase composition of the MgO-8i0,, system, which {8 impartant in the
manufacture of ceramics and relractory materials, ﬁrm heen atudhed in det:al, but its
luminescent properties are Insufficiently understood. The authors therefore studied the
relationship between phase composition and luminescence in the MgQ} SiO, system after
activation with CeO, (5 wt. %) and/or MnCly 4 H,0 (1% by x-ray and speclroscopic
analysis of samples with varying composgilion (In"steps of 5 mol.%). In order to achieve
cquilibrium, the luminophor was heated for 20 hrs. at 1200C in the presence of Myt
Card 1/‘} -
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before activation. The effect of the activating elements on the luminescenco and
absorption spectra are shown in Fig. 1 of the Enclosure. The experimental data ghow
that the Mg9Si0,4 phase does not show luminescence when activated with Ce alone, and
produces only a very faint dark-red light in the presence of Mn. The MgSiOg phasc

also produces very faint luminescence when activated with either Mn (red light) or Ce
(blue light) alone, but in the presence of both Mn and Ce the luminescence shows two
peaks (390 and 670 mpy). The strongest luminescence was produced by activated lumino-
phors containing excess Si0o, which apparently facilitates the formation and activation
of protoenstatite. wyy. D. Kondrashev participated in the x-ray studies.'" Orig. art.
has: 1 table and 2 figures.

ASSOCIATION: Gosudarstvenny*y institut prikladnoy khimii, Leningrad (State Institute
of Applied Chemistry) :

SUBMITTED: 00 ENCL: 01 SUB CODE: 1C

NO REF SOV: 007 OTHER: 010
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Fig.
ig. la. i;]):zncitnrea;c(;zr:epc;?ginon c])\f[thfo Fig. 1b. Dependence of the absorption
Cariieneene luminozhofs( %:, spectrum of MgSi().} on the
Ceoz and 19, Moy 5 presence of wcetivators:
1 - MpSiOy without activators:
2 - Mg&l() Mn .3 MpSiog:
Ce' 4 - \ 1510, \xn‘ Optie
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AUTHORS: Mironov, I. A.; Markovskiy, L. Ya.

SN UNRPY S SRS

TITLE: Nature of luminescence of activator-free zinc selenide
SOURCE: Fizika tverdogo tela, v. 6, no. B, 1964, 2245-2248

TOPIC TAGS: zinc compound, luminor, luminescence, photolumines-
cence spectrum, emission spectrum, luminescence center

ABSTRACT: In view of the insufficient understanding of the nature of
the luminescence of luminors based on zinc selenide, the present in-
vestigation is devoted to a study of the nature of different bands

in the emission spectrum of a pure activator-free zinc selenide. To
this end, the zinc selenide was processed in zinc and selenium vapor,
and the photoluminescence spectra were investigated at low tempera-
tures. The signs of the photocurrent carriers were also determined.
Non-activated zinc selenide heated in vacuum was also tested. It is

Card 1/2
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shown that the green glow observed at low temperatures is connected
with the penetration of selenium atoms into the crystal lattice of
the zinc selenide, while the red glow is connected with penetration
of zinc atoms. The experimental procedure is briefly described. The
experimental facts show that two types of luminescence centers can
exist in the zinc selenide. 1In addition, there is also a blue band
at a temperature -196C, consisting of several narrow bands. It is
produced by the excitons which arise following ultraviolet irradia-
tion of the zinc selenide. Differences between the present results
and those obtained by others are explained. "In conclusion, we are
grateful to F. M. Pekerman and Ya. A. Oksman for many valuable ad-
vices.” Orig. art. has: 4 figures.

ASSOCIATION: Gosudarstvenny*y institut prikladnoy k]um.u, Lenmgrad
(State Institute for Applied Chemistry)

SUBMITTED: 06Dec63 ENCL: OO
SUB CODE: OP NR REF SOV: 007 OTHER: 007
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AUTHOR: Sapozhnikov, Yu. P.; Markovskiy, L. Ya.
TITLE: Reduction of zinc selenite with hydrogen
SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 4, 1964, 848-855
\TOPIC TAGS: zh;c selenite, reduction, hydrogen reduction, zinc selenide,

preparation, beta-zinc selenite, thermal dissociation, two stage reduction,
zinc selenide contamination

ABSTRACT: The hydrogen reduction of zinc selenite in small batches in the ,
300-1100C range was investigated to determine conditions for obtaining zinc X
selenide free of oxide impurities. Factors controlling the possibility of prepar=|
ing ZnSe are the relative rates of the reactions of zinc selenite reduction with |
hydrogen, the diffusion of the hydrogen through the selenite powder, and the |
thermal dissociation of S-ZnSeO3. The latter plays a particularly important | _

rols in that it prevents obtaining oxide-free ZnSe and complicates the reduction |
# ) -
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of the selenite with a series of side reactions, causing formation of Se and HgSe,
Almost pure ZnSe, ccataining 0. 2-0. 3% ZnO can be obtained only by reducing
.. thin layers of the selenite under rapid hydrogen flow at 800-1000C, Thé ZnSe
_yield however is only 20-50%. Increasing the thickness of the selenite layer ;
‘lowers yield. Two-step reduction does not eliminate the problems. The low :
effectiveness of this method for preparing ZnSe does not make it practical as
a production method. Orig. art. has: 3 ubl1- and 1 figure

]

., ASSOCIATION: Gosudarstvenny®y institut prikladnoy khimii (State Institute of
Applied Chemistry) /' _

SUBMITTED: 12Apré3 , DATE ACQ: 29Apré4 . ENCL: 00

SUB CODE: CH ' NOREFBOV: 011 '
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[
!
£ AUTHOR: Markovskiy, L. Ya,; Saporhnikov, Yu. P,; Boyev, E. I.

TITLE: Bicmuth Selenites

T

SOURCE: Zhurnal neorganicheskoy khimii, v, 9, no. 4, 1964, 856-866

TOPIC TAGS: bismuth selenite, synthesis, composition, thermal stability, Bi sub 2
(Se0 sub 3) sub 3, bismuth selenite, bismuth selenite monohydrate, Bi sub 2
(Se0 sub 3) sub 3.H sub 2 0, BL sub 2(Se0 sub 3) sub 3.H sub 2Se0 sub 3, Bi sub 2
* (Se0 sub 3) sub 3.5e0 sub 2, Bi sub 2 O sub 3.5e0 sub 2, BL{(NO sub 3)Se0 sub 3,
© ¢+ Bl sub 2(SO sub 4) (Se0 sub 3) sub 2, BLi(CH sub 3C00)Se0 sub 3, thermogram,
i bismuth selenide, BiSe, Bi sub 25e sub J, selenious acid, crystal microphoto-
graph, x ray analysis

; ABSTRACT: The conditions for synthesizing bismuth selenites, their phase cowposi-

' tion and thermal stability were investigated. Reactions between H,Se0, and

i bismuth nitrate, sulfate, acetate, chloride, suspensions of blsmutg oxldes, hydrox-
ide, basic carbonate and citrate vere run. The existence of the neutral selenite

- Bi,(Se03),, 1its wmonohydrate Bi;(8e03)3.1i,0 and its crystalline acid salt

L
Cord_
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P B (Se03)3.H Se0, was confirmed, Bi,(Se03); is best prepared by reaction of

: seienlous acid with bismuth nitrate or citrate. Two new selenites Bi,(5e03),.5¢04
and Bi;03.5e0; were identified, as well as selenite double salts with nitric,

\ sulfuric and acetic acids: Bi(NOJ)SeO_—,, Biz(soa) (SeOJ)z, Bi(CHJCOO)SeOJ. Micro-
photographs of these various selenites are shown, X-rdy data is given. “The

: thermal stability of these selenites was investigated (thermograms are shown in

; figs. 1-6) and explanations are given for the various endothermic and exothermic

i effects observed., The bismuth selenides BiSe and Bi;Se, are formed on heating

i the neutral or acid bismuth selenites in hydrogen or cafbon monoxide:

Bis (Se0shs + 011y _ ™., 2BiSe + 11,0 - Se
Bis (Se0a)s + 9C0 _2. BlySes -+ 9CO,

Orig. art, has: 8 figures, 4 tables and 2 equations.
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Fig. 1. Heat curve for the neutral bismuth TFig. 2., Heat curve for the neutral
selenite Biz(Se03)3]:and Bi;(5e04)5 II. bismuth selenium oxide Bij(Se03)3.Hz0
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Fig. 4. Heat curves for the
Bi(NO.)SeQ. double
salt 11) afd bismuth
nitrate (2)

8°c
00
ot
700
o }
520
wt
300
2w
0 t

? . .
02 ¢ I Ill’ N ﬂ lll?lﬁlﬂ,” J'vll!ilﬂ I II¢U Jll’l?ll!’l?
Prme , 1

L |

Card 6/8

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520006-2"



"APPROVED FOR RELEASE 06/14/2000 CIA RDP86-00513R001032520006-2

AR 2L T S

f

ACCESSION Na: AP4D29185 : ENCLOSURE; 0%

Fig. 3. Heat curves for the
bismuth selenite-acetace
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Fig. 6. Heat curves for the bismuth
selenite-citrate double salt
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AUTHOR: Smirnova, R. I.; Markovskiy, L. Ya.

TITIE: Reaction of divalent mercury sulfide with selenious anhydride and
selenious acid.

i SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 5, 1964, 1129-1133

' TOPIC TAGS: mercuric sulfide, mercuric selenide, selenium dioxide » selenious
© acid, mercuric selenide synthesis, production

. ABSTRACT: The possibility of producing HgSe by the reaction of HgS with selenim .
dloxide or with selenious acid was investigated. The overall reaction
HgS + SeC, ——— HgSe + S0, + 11.1 kcal starts at about 200C and 15 almost
quantitatively completed in 3 to 5 seconds. It g suggested the reaction proceeds
in two stages: (1) 2HgS + 3Se0p — 2HpO + 2505 + 3Se - 5.4 kcal
(2) 2HgO + HgS + 3Se — . 3HgSe + 80, + 38.7 kecal.
The presence of 0.5-5% moisture in tne reaction mixture lowers the initial
reaction temperature from 200 to 95-100C. Traces of HgO, HgSOp, and Se (less than
0.1%) are also formed. This method is recommended for the production of HgSe.

Cord e oL |
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+ HgSe has a cubic structure, a - 6.08 £ 0.01 A. There 18 no reaction between Hgs
. and HoSeO3 solution at 20-100C. Orig. art. has: 4 equations » 3 tables and 3
© figures.

© ASSOCIATION: Nane

!

| SURMITTED: 1llApré3 DATE ACQ: 05Junbh
: SUB CODE: IC KO REF SOV: 005
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AAUTKORS. xolpnkou, A. A.; Markovs) Le Ya. L0
&

TITI.E: A method for obtaining a luminophor based on strontium orthosilicate.

C :22, No. 176651 /announced by State Institute of Applied Chemistr
lars 'myy institut pun.dnoy““""kmm'r' ze-of Appiied Chem)

E3 Bynlloton' izobreteniy i tovarnykh ,3nakov, no. 23, 1965, 37

TOPIG “TAGS: luminophor, strontium compound, cerium —
2 yths
. This Author Gertificate presents a method for obtaining a lumincphor
um orthosilicate. The process calls for the use of an activator
| ~charge. To-obuain a luminophor radiating in the violet region
ectrum-and with a high toq:mturo miltanco of radiation, trivalent
cari n und as t.ha act.iut.w.

o VD1 621.3,032.350660.,8l0 Z
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1. Ge..darstvennyy lnstitut prikladnoy khimii.
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ACCESSION NR: AP5021662 UR/0080/65/038/008/1677/1682
669. 018+546. 271 47
AUTHOR: Markovski » L. Ya.; Bezruk, Ye. T. ,74,
'=m='!=‘7~”i-ﬁ?,. e > > /7 i
TITLE: Fusibility diagram and some chemical properties of borides in the man-
ganese boron system 4 i

SOURCE: Zhurnal prikladnoy khimit, v. 38, no. 8, 1965, 1677-1682

1
4

TOPIC TAGS: manganese, boron, boride, oxygen, nitrogen, ammonia, carbon,
phase. diagram

ABSTRACT: The work is intended as a study of the chemical properties of indivi-
dual boride phases, particularly their interaction with oxygen, nitrogen, ammonid,
and carbonl.-" Mangangse borides were prepared by sintering br iquetted mixtures;
of powders'gf szdfmlyﬁc manganes@’ 199. 5% manganese) and refined boron -,,Z !
(98.5%) in ¢o m furnaces in an atmosphere of purified argon. Temperatur ;
limits for the formation of different boron phases, sintering conditions and com- ,i
position of the samples are given in tabular form. After heating, the samples
were cooled along with the furnace. The following boride phases were observed: i
anF, MnB, Mn3B4, and MnBjy. In long term tests with a large excess of metal-

~ |Cord 1/2 .-

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520006-2



~ ra 2

EOFRR PR AR A "~‘-—:‘ T AR S R

L8

| APPO _ REEASE: 06/14/2000 CIA-RDP86-00513R001032520006-2

o

A RSMERARS T RnR P .
: “igiRded

<

L 161466 A 1
ACCESSION NR: AP5021662 X

lic manganese in the jnitial mixture (heating at 1000- 1150 C for 15 hours), with :
slow cooling as well as with rapid quenching, a mixture of MnB, and metallic .
boron was obtained. The fusion temperatures of the system are shown graphical=
ly. Specific density of the borides was as follows: MnyB-7. 21, MnB-6. 35,
Mn3Bg4-5. 95, and MnBy-4. 90. With oxygen, noticeable oxidation of the manga-
nese borides started at 600C, while with nitrogen, nitriding started at about 700C
- | With carbon, signs of carbonization of the borides were observed at 1500C only
“for MngB. For the other borides, no carbide phases were observed even at
1800C. However, in contact with carbon at high temperatures, all the borides
are transformed into the monoboride phase MnB, evidently the most stable in
this medium. The experimental results are found to be in good agreement with
the results of investigations of the hydrolytic stability of manganese borides, as
well as of borides of other transition metals. Orig. art. has: 3 figures and 5

tables
ASSOCIATION: Gosudarstvennyi institut prikladnoi khimii (State Institute of
Applied Chemistry) .14, 55 _
T SUBMITTED: 27May63. ENCL: 00 SUB CODE: MM, GC T
NR REF SOV: 008 OTHER: 016 .

7 | Cord2/2 [ — = _
T e e ¢ { B
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Al TRACT:Thoarticle describes the use of hydrolytic separation for
the discovery of new boride pheses of lsnthanum, ‘Roaction of lantbsnum
snd boron was carried out by the sintering of a pressed mixture of. their

pared from inzots containing 99,8% lsnthanum end 99% pure

20009, - The reaction products were subjected to x-ray examination and to
|chemical pbase anslysis. Experiments showed that LaB;, and LaBg are
“lpractically insoluble in very dillute hydrochloric acid, and that only

- |1anthanum tetraboride is dissolved during bdoiling. Lanthenum hexaboride

CIA-RDP86-00513R001032520006-2
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;A__mv_.:pbrido, phase with s high metallic content in the
a-boron system

priklldnoy khimili, v, 38. no. 9, 1965’ 19"5'19'49

llnthamm compound, boron cpnpouné, phese anelysis

at temperstures from 800 to 1300°, The powders uﬁ({l‘,‘!ere pre-
n

) ly crys-
bbrom‘bbtainod- by the refining of amorphous boron in vacuvum at
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(11ke: LaB;) 1s readily soluble in nitric acid., Based on this rlcti sam-
_ 1l

‘|pYes were trested for sbout one hour in dilute hydrochloric scid (1:10)
{until: the dissolving stopped. The s0lid residue obtsined was further

treated:- with boiling concentrated hydrochloric acid end the product, in-
|scluble in the hydrochloric scid, was treated with strong nitric scid.
|The solutions obtsined were analyzed for boron and lanthenum, The ex-
‘|periments showed that, during the reaction with weak hydrochloric acid
|of ‘a number of samples obtalned by the sintering of metallic lanthanum
with ‘boron, there is observed en energetic reaction accompanied by the
evolution of boron hydridesl/>'The experimental data indicate that the
amounts of lanthanum and boron in the solution correspond to the retio
|LaiB =:2:1, - This ratio is meintained over a wide range of lanthanum and
|boron ‘concentrations in the original charge. Anelysis indicetes that,
‘{in:addition to the known borides--LsB), and LaBg, there exists also a
1ower toride of the composition LasB, In distinction from the hexabor-
-’|1de, ‘this compound is readily solu le in very dilute hydrochloric acid
. |with the evolution of & large smount of boron hydrides up to 84. It hes
: |been estsblished that, in the series La,B-LsB)-LaB¢, the chemical stasb-
/11ty of the borides increases with the i ron content in the boride
phase. The highest boride content, LasB, in the melts 1s stteined with
|a‘ratio in the reaction mixture equal to LasB = 12 and 2 caloining temp-
/. |ersture of 800° Orig. art. hes: 1 figure and |} tadbles,

' o 006/ OTH REFt 006
SUB. tggpzs %,smm DATE: ‘02Au363/ ORIG REF: / :‘
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AcC NR{  AP6005515 SOURCE CODE: UR/0080/66/089/001/0013/ 0020

g AUTHOR: 'llarkovakiy,'la. Ya.; Vekshina, N. V.; Kondrashev, Yu. D.; Stgganova, I, H.

-* 10RG: none

- -{TITLE: Ternary compounds in the beryllium-boron-carbon system

o ‘ ..._’2__.[7 27 g

. 'SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 1, 1966, 13-20

i'rOPIc TAGS: beryllium compound, boron compound, carbide, crystal structure

, 'ABSTRACT: To study the reaction of beryllium with boron and carbon, powder mixtures
. of the components were sintered at 1200-2000°C, and the products were subjected to

: x-ray and chemical phase analysis. The data showed the existence of two beryllium
"bomcarbides, BeC,B, and BeC B, The structure of BeC,B,, (studied by the single
cr'ystal method) is charactemzec?l by a hexagonal system, Laue class (-‘-mm, and lattice
‘constants a = 10.84 and ¢ = 6.18. The structure of BeC,B;,, (studiéd by the powder
'method) belongs tg the B,C(B),C3) structural type. The lattice constants are a =

15,615, ¢ = 12,28 A, c/a = 2,187. 1t is shown that in contrast to alkaline earth and

- !rare earth borocarbides, beryllium borocarbides are chemically stable compounds and

Card 1/2 - - o e e — e ...-. UDC: 546.45'27'26
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’do not undergo hydrolytic decomposition. Ternary compounds of beryllium with boron
~ jand carbon form from the elements and also as a result of the reaction of beryllium
: borldes, beryllium carbide Be2C, and boron carbide with one another as well as with

elemental car-bon, boron, and beryllium respectively. Orig. art. has: 1 figure and’
=16 tables. .

|suB cope: 07/, SUBM DATE: ~ 070ct63/ ORIG REF: 011/ OTH REF: 009

///
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e
AUTHOR: Markovskiy, L. Ya.; Bezruk, Ye. T. g
ORG: State Institute of Applied Chemistry, Leningrad (Gosudarstvennyy institut prik- i
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1
TITLE: Boron carbides of manganese

SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 2, 1966, 258-265

TOPIC TAGS: boron compound, manganese compound, crystal lattice structure, ferromag-
netic material , CARBIODE 5 INORGAANC. OYAITHEIS

ABSTRACT: The present work is a continuation of the authors' earlier investigations
of the synthesis of boron carbides of manganese (cf: ZhPKh, XXXV, 491, 1962; XXXVIII,
8, 1677, 1965). Mn7BC; (1) and MnygBC (1I) can be synthesized from their respective
elements, from the reaction of manganese borides with carbon and manganese carbide, or;
from the reaction of manganese cdrbide with boron and boron carbide. (I) appears in
the form of needle-like crystals-\’in microphotographs and’ has a light gray metallic col-+
or. It has a_specific gravity of 7.43, is"f}_zl'z:qn_ggqgtﬁi__"(specific electrical resist- .-
ance is 110~ 3 Q/cm), and is thermally stable up to 2000°. Synthesis of (I) occurs in
the temperature range 1150-2000°C. (I1) consists of gray crystals with an appearance '
similar to (I). (II) has a specific gravity of 7.33, is not ferromagnetic (specific

UDC: 546.711'27'261

Cord 1/2
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. electrical resistance is 6+10 “ 2/cm), and at temperatures higher than 1300°C, (II) is

g converted into (I). Synthesis of (II) occurs in the temperature range of 1150- 1366°C.
* | Both (I) and (II) are markedly unstable in cold water, decomposing to gas and organic
liquid products. The authors thank Yu. D. Kondrashev for calculating the lattice
parameters for Mn;BC;. Orig. art. has: B8 tables, 2 figures.

SUB CODE: 11,20/ SUBM DATE: 2uJulbhb/ ORIG REF: 007/ OTH REF: 008
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i
iORG: none
| 3

1
'PITLE: Chromium borocarbide f
| =1 v |
iSOURCE: Zhurnal prikladnoy kbimii, v. 39, po. 5, 1966, 973-977 !
‘ i
'TOPIC TAGS: chromium compound, chromium carbide, boron compound, carbon:
icompound, phase composition, X ray diffraction pattern

'ABSTRACT: The phase compositions of the reaction products of chromium
with boron and carbon in the Cr-B-C system were studied. The exlstence
of the ternary compound, chrgmium borocarbide, Cr7BC was established:
rhombic, a = 2,864, b = 9,224, ¢ = 6.95k, Powder pa%tern data 13
given. When the moler retio of Cr in Cr:B:C 1s small, CrB snd CrB, are
\formed; ss Cr content is increased the carbides Cr Cy and Cr7C arse
Iformed. 1t was established that ell chromium carb%des react w%th boron
!and with borides forming elther sollid solutions based on CrqCq or CraCy
jor the borocarblde Cr7BC . Chromium mono- and diborides are
lcbaracterized by highb st%bility with respect to carbon. The lower
iborides, Cr2B in particular, are converted in the presence of carbon at ~~

l N
- Card 1/2 R  UDC:__5h6.2T1
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) ihigh temperatures to carbides containing up to 10 at.% boron and the
boride CrB. Orig. art. has: l} tables.
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" AUTHOR: Mnrkovgkiy) L. Ya.; Soboleva, M. 5.

ORG: none
TITLE: Synthesis of gasllium and indium selenides by selenite reduction
' SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 12, 1966, 2820-2821

TOPIC TACS: chemical reduction, gelenite reduction, indium selenide, gallium
selenide, inorganic synthesis

ABSTRACT:

Application of the method of selenite reduction by hydrogen for preparatiom
of stoichiometriec indium selenide, In,Se and gallium selenide, GazSe3 has
| been studied in connection with the deveiopment of this method for preparation
of the selenides of II—IV group metals. Stoichiometric In,Sey and Ga,Sey
_were obtained by reduction with a hydrogen-hydrogen selenide mixture of
i In 0,-3.6Se0_-4H,0 and Ga 03-3.55e02-1.u20 at 500—600C. Only stoichiometric
In_Se, was pfepared by reéuction of “the “corresponding selenite with pure
. hydrogen at 350C under specified conditions. Hydrogen reduction of gallium
i selenite at 300—600C produced, regardless of duratiom, only impure gallium
selenide contaminated with gallium oxides. Orig. art. has: 2 tables.
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The method is a variation of the Galakhov method and makes it possible to measure;
melting points in an inert medium at temperatures up to 2500 C. The heater is a |
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